Ultraviolet radiation-induced photodegradation and 1O2, O2-. production by riboflavin, lumichrome and lumiflavin.
Although UVA (320-400 nm) is considered less harmful to skin as compared to UVB (290-320 nm) and UVC (200-290 nm) radiation, certain endogenous chromophores may enhance UVA-induced cutaneous reactions by largely O2-dependent photodynamic reactions. Photodegradation pattern and singlet oxygen (1O2), superoxide anion radical (O2-.) producing capacity of riboflavin (RF), lumiflavin (LF) and lumichrome (LC) were examined to assess their phototoxic potential under UVA. Photolysis of RF upon exposure to UVA, UVB or UVC revealed considerable degradation to LF and LC with a near identical spectral pattern of photodegradation between 250-500 nm. Both LF and LC were stable to UVA (3 J/cm2) and UVB (400 mJ/cm2), whereas RF was photodegraded by 30 and 20%, respectively, under similar irradiation conditions. UVA-sensitized LF and LC respectively, produced nearly 15% higher and 60% lower yield of 1O2 in comparison to RF, whereas, O2-. was generated predominently by RF. Both RF and LF thus appeared to be potential chromophores for evoking deleterious effects of UVA in normal human skin.